Abstract: Anophtalmic socket reconstruction is a challenging problem in plastic surgery. We had described a prefabricated superficial temporal fascia island flap and used this technique in Ͼ50 enucleation patients with severe socket contraction ending in excellent or good results for 28 years (Altın-das-1 procedure). However, the flap was not suitable for the exenteration patients with complete eyelid loss. The technique was modified and used in exenteration patients (Altındas-2 procedure). In this 2-staged procedure, the temporoparietal fascia is prefabricated with a full-thickness skin graft from the retroauricular area, and a strip of scalp is preserved at the middle of the flap. The flap is transferred to the orbit through a subcutaneous tunnel at the second stage. The prefabricated flap is used for the reconstruction of eyelids and periorbital skin; scalp island is used for the reconstruction of lid margins and eyelashes; and the neighboring bare temporoparietal fascia is used for the augmentation of the periorbital soft tissues. The orbital lining is elevated as a centrally based skin flap and used for the reconstruction of the eye socket, fornicles, and posterior lining of the eyelids. The technique was used successfully in 5 total exenteration patients with complete eyelid loss. In 1 patient, the ipsilateral temporal island flap was used previously, and the flap was prepared from the contralateral site and transferred to the anophtalmic orbit as a free flap 5 weeks later. By this procedure, it is possible to reconstruct a stable eye socket that is suitable for ocular prosthesis, upper and lower fornicles, periorbital skin with good color matching, naturally looking eyelids with eyelashes and lid margins, and medial and lateral canthal areas. It is also possible to improve periorbital soft tissue atrophy, which is an important problem in patients who had radiotherapy previously. Free transfer of the flap provides a new solution for the reconstruction of cases that were operated previously.
T he presence of eyelids is important to achieve a satisfactory result in eye socket reconstruction. Despite mutilating consequences of surgery and radiotherapy, successful results can be obtained in eye socket reconstruction if eyelids are preserved. When eyelids are removed surgically, both periorbital skin, eye lid margins, eyelashes, conjunctiva, upper and lower fornicles, tarsal plates, canthal ligaments, and canthal angles are lost. While doing socket reconstruction in total exenteration cases, all these elements have to be replaced to get satisfactory results. However, such replacements are not possible with current surgical technique. It is wise to divide socket reconstruction patients into 2 groups, patients with intact eyelids and patients with complete eyelid loss. 1, 2 Each group has its own problems, and reconstruction options are different. The senior author has described a prefabricated temporal island flap for the reconstruction of severely contracted eye socket with intact eyelids (Altındas-1 procedure). 3, 4 In this 2-staged technique, first a fullthickness skin graft is placed over the superficial temporal fascia, and 7 weeks later, the prefabricated temporal island flap is transferred into the orbit through a subcutaneous tunnel and a bone window that is created at the lateral orbital wall. Both the eye socket and the fornicles are reconstructed by the prefabricated flap. This technique has been successfully used in Ͼ50 patients for the past 28 years ( Fig. 1) . Half of the patients were retinoblastoma patients who had radiotherapy previously, and the results were satisfactory even in those difficult cases. However, this technique was not useful for the total exenteration cases.
The design of the flap has been modified, and a new surgical technique is described for the reconstruction of patients who lost their eyes together with their eyelids and periorbital tissues because of tumor removal or trauma. In this article, this new method (Altındas-2 procedure) is described, and cases that were treated by this technique are presented.
PATIENTS AND METHODS
Upper and lower eyelids along with eye socket have been reconstructed simultaneously with prefabricated temporal island flap in 5 patients since 2003 (Table 1) . Three of the patients were men. There were 2 retinoblastoma cases that lost periorbital tissues after exenteration, radiation therapy, and previous unsuccessful surgical attempts for eye socket reconstruction. One of the patients had gone through exenteration procedure because of melted metal burn, and another was a congenital anophtalmic patient. Two patients had not gone through any reconstructive procedures before, but 3 patients had experienced unsuccessful surgical attempts. None of the patients were able to use prosthetic eyes. The mean period of time that patients lived without ocular prosthesis was 6.2 years. As all patients had severe tissue deficiencies, their pathology could not be classified according to the classifications described by either Guyuron et al 5 or Heinz and Nunery. 6 
Surgical Technique
The surgical procedure is performed in 2 stages. In the first stage, the flap prefabrication is performed, and in the second stage, the flap is transferred to the orbit.
First Stage
The hair is shortened, the temporal artery is palpated and marked on the scalp. A point just anterior to the helical crura is also marked. That point would be the pivot point, while transferring the island flap at the second stage. The prefabricated flap measuring 4 ϫ 5 cm is marked over the superficial temporal artery. The length of the vascular pedicle should be 1 to 2 cm longer than the distance between the pivot point and the lateral canthal area. A scalp island (30 ϫ 3 mm) parallel to the temporal artery is also marked at the middle of the flap ( Fig. 2A) .
An "H" type incision is done to elevate scalp flaps; 2 vertical incisions perpendicular to the pathway of the temporal artery flap and a transverse incision are done through the central axis of the flap, preserving the central scalp island. The scalp has been elevated just above the superficial temporal fascia (Fig. 2B) . A full-thickness skin flap measuring 4 ϫ 5 cm is harvested form the retroauricular area and placed over the superficial temporal fascia. The central part of the skin graft is incised to expose the scalp island. The skin graft is sutured both to the recipient bed and scalp island. The elevated scalp flaps are sutured over themselves. The aim of this operation is to prepare the periorbital skin, anterior side of the eyelids, and eyelashes.
Second Stage
Seven weeks after the first operation, second stage of the procedure is performed. This waiting period is necessary for the maturation of skin graft (Fig. 2C) . At the second stage, an incision, following the tract of the temporal artery is done from the preauricular area to the proximal margin of the prefabricated flap. Scalp flaps are elevated just above the temporoparietal fascia, and the superficial temporal vessels are exposed. The scalp around the prefabricated flap is elevated and more temporoparietal fascia is included flap circumferentially. The flap is elevated together with the superficial temporal fascia. While dissecting the vascular pedicle, a wide strip of superficial temporal fascia is included. The perfusion of the flap and the length of the pedicle are checked. The flap should have a sufficient rotation arc to reach the orbit without any tension (Fig. 2D) .
Afterward the recipient site is prepared. Necessary markings are done in the orbital area taking into consideration intercanthal distance, position and depth of the upper and lower fornicles, the dimensions of the palpebral fissure, and the future position of the flap in the orbit. A circular incision around the orbit is done, and the soft tissues are undermined for 1 to 1.5 cm, but the central part of the orbital skin is left untouched. In this way, a centrally based skin flap is created. This skin flap will produce the eye socket and cover the posterior side of the new eyelids. A subcutaneous tunnel between the preauricular area and the lateral orbital wall is prepared. The tunnel should be wide enough to allow transfer of the flap without any pressure on the vascular pedicle (Fig. 3) . The prefabricated flap is positioned at the periorbital area, and the key sutures are placed. The scalp island located at the middle of the prefabricated flap is divided into 2 parts by a full-cut transverse incision; 2 mm of scalp is left on the upper part and 1 mm on the lower part. Those will produce the upper and lower eyelashes. The length of the transverse incision should be 5 mm shorter than the length of the opposite palpebral fissure. The posterior side of the new eyelids is covered by the centrally based skin flap, and the upper and lower fornicles are reconstructed. After finishing the suturing of the 2 flaps, the new eye socket is filled with foam and covered with a wet dressing.
Cases

Case 1
A 23-year-old man had lost his left eye and eyelids by melted metal burn 2 years ago. He had several unsuccessful reconstruction attempts and was not able to use ocular prosthesis. His eye socket was contracted, and therefore insufficient to hold the prosthesis. The skin quality at the posterior orbital wall was good; however, the eyelids and periorbital tissues were all contracted and healed with scar tissue. There were no upper or lower fornicles. After Altındas-2 procedure, the patient had an eye socket sufficient to use ocular prosthesis and had eyelids with eyelashes (Fig. 4) .
Case 2
A 12-year-old boy had been operated on for retinoblastoma of the left eye 9 years ago. He had radiotherapy and chemotherapy after the surgery. One year ago, an unsuccessful reconstruction attempt was done. During the examination, it was observed that there was a wide orbital cavity covered with epithelial tissue and no eyelids. Because the left temporal vessels had been damaged during previous surgery, prefabricated temporal island flap was prepared at the right side. Seven weeks later, the flap was transferred to the left side as a free flap, and the superficial temporal vessels were anastomosed to the facial artery and vein. After the operation, the patient was able to use ocular prosthesis and had almost natural looking eye with eyelids (Fig. 5) .
Case 3
A 22-year-old man had lost his right eye because of retinoblastoma when he was 18 months old. He had both radiotherapy and chemotherapy after surgery. He could not use any ocular prosthesis and closed the eye with a tape until he was 17. Orbital and periorbital tissues were damaged completely. There were severe soft tissue and bony atrophy on the right side of the face and chronic contact dermatitis at the right malar and frontal area. With the Altındas-2 procedure, periorbital soft tissue was augmented, a satisfactory eye socket, eyelids, and eyelashes were reconstructed (Fig.  6) . The patient is able to use an ocular prosthesis.
Case 4
An 11-year-old girl had a shotgun injury when she was 4 and lost her right eye and all periorbital soft tissues. She also had severe craniofacial fractures and soft tissue damage. Fractures had been fixed, and soft tissue defects had been reconstructed with local flaps and skin grafts. Seven years later, she applied for eye socket and eyelid reconstruction. The orbit had been covered with the remnants of the conjunctival sac, and there were no eyelids. The eye socket and eyelids were reconstructed with prefabricated temporal island flap 5 years ago. She is able to use ocular prosthesis without any problem (Fig. 7) .
FIGURE 3.
Illustration representing the second stage. The prefabricated flap would be used for reconstruction of the eyelids and periorbital skin, scalp island would be used for the reconstruction of lid margins and eyelashes, and the centrally based orbital skin flap that was undermined peripherally would be used for the reconstruction of the eye socket, fornicles, and posterior lining of the eyelids. The prefabricated flap would be transferred through a subcutaneous tunnel.
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RESULTS
The Altındas-2 procedure was used successfully for eye socket and eye lid reconstruction in all patients. All flaps survived completely without any tissue loss. Patients were able to use ocular prosthesis 2 to 4 weeks after surgery, and they still continue to use them without any complaints. Eye sockets did not contract and protected their volume during up to 5 years follow-up period. The internal linings were durable without any ulceration and tissue loss. The depth of the upper and lower fornicles was satisfactory. Eyelids had enough tension to keep the prosthesis in the socket. There was no hair loss from the scalp island even at the early postoperative period. The eyelashes continued to grow and patients would shorten them regularly. During follow-up period, all patients needed minor surgical procedures such as correction of eyelid irregularities, eyelid ptosis, scar revision, or skin excess removal for better symmetry and better cosmetic result (Table 1) .
DISCUSSION
Reconstruction of anophtalmic orbit is a challenging problem. [7] [8] [9] [10] [11] The reconstruction process is long and distressing both for the patient and the surgeon. Complications and operation failures are very common. To avoid unsuccessful results, the surgeon should be experienced in both reconstructive techniques and periorbital esthetic surgery. Reconstruction of anophtalmic orbit had been a neglected subject for many years, but various new techniques and There were no eyelids and the orbital cavity was covered with epithelial tissue (A). As the ipsilateral temporal vessels had been used before, temporal flap was prefabricated at the contralateral temporal area (B). The markings of the centrally pedicled orbital skin flap during the second stage (C). After free transfer of the flap the patient was able to use ocular prosthesis (D).
alternative solutions for this challenging problem were reported recently.
Prefabricated temporal island flap has been used for the reconstruction of the severely contracted eye sockets for 28 years by the senior author (Altındas-1 procedure). 3, 4 In this 2-staged technique, the superficial temporal fascia is prefabricated by a fullthickness skin graft from the inguinal area and transferred into the orbit as an island flap. The eye socket and the fornicles are reconstructed successfully by the prefabricated flap in Ͼ50 patients. Results are durable during this long follow-up period even in patients who had radiotherapy previously, and all patients are able to use ocular prosthesis. However, in total exenteration cases with eyelid loss, this procedure does not work.
The Altındas-1 procedure is modified to use the prefabricated temporal island flap for reconstruction of the total orbital exenteration cases. Altındas-2 procedure is also a 2-staged technique. However, as a main difference between 2 procedures, the prefabricated flap is used for reconstruction of the eyelids and periorbital skin in the Altındas-2 procedure. The eye socket, fornicles, and the posterior lining of the eyelids are reconstructed by the centrally based skin flap prepared from the orbital lining.
In the first stage, full-thickness skin graft is harvested from the retroauricular area instead of inguinal area. The retroauricular skin provides better color matching, is more pliable, and it is easier to create the supratarsal fold. A split-thickness skin graft harvested from either scalp or frontal area may also be a good alternative. A technique similar to Altındas-1 procedure was reported by El-Khatib 12 in 2000. In this technique, a split-thickness skin graft was used during prefabrication. We prefer full-thickness graft because of its durability and less tendency to contract. FIGURE 6. The preoperative view of the patient who had orbital exenteration because of retinoblastoma. All periorbital tissues were damaged, and there were severe bony and soft tissue atrophy after radiotherapy (A). The temporal island flap with a wide bare temporal fascia was transferred to the anophtalmic socket and the periorbital area after the prefabrication process (B). View of the eyelashes at the free margin of the reconstructed eye lid (C). The patient was able to use ocular prosthesis and the periorbital soft tissue atrophy was improved (D).
FIGURE 7.
Picture of the patient with a shot-gun injury at the right side of the face (A). Fractures had been fixed and soft tissue defects had been reconstructed with local flaps and skin grafts. The orbit was covered with the remnants of the conjunctival sac, and there were no eyelids (B). After the Altındas-2 procedure, patient was able to use ocular prosthesis (C, D).
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The absence of eyelashes causes an unnatural appearance and the aesthetic results are not satisfactory even after successful eyelid reconstruction. In the presented technique, both the upper and lower lid margins together with eyelashes are reconstructed with the hair-bearing scalp island that is located at the center of the prefabricated temporal island flap. There is not any other technique for the reconstruction of eyelashes in the literature. Presence of eyelashes not only gives a more natural appearance to the new eyelids but also hides irregularities of the free margins of the eyelids as well. When there are eyelashes, the ocular prosthesis is less noticeable and the psychologic distress of the patients reduced. The thick scalp tissue also serves as a barrier against the ocular prosthesis and is helpful in keeping the prosthesis in the orbital cavity. Hair growth was normal after the procedure, and the patients needed to shorten the eyelashes by scissors.
In the Altındas-1 procedure, the temporal island flap was transferred to the orbit through a bony window that was created at the lateral orbital wall. We propose that this maneuver minimized the circulation problems of the flap by reducing the pressure on the vascular pedicle and also preserved the anatomic integrity of the eyelids by not disturbing the lateral canthal tendon. Suh et al 13 also emphasized similar advantages of bony window in his article about eye socket reconstruction with free radial forearm flap. In Altındas-2 procedure, there was no need for the bony window because canthal ligaments and eyelids were absent, and the flap was transferred through a subcutaneous tunnel. The presence of bare temporoparietal fascia around the prefabricated flap also helps augmentation of the periorbital soft tissues.
Several methods such as secondary healing, split-thickness skin grafts, local, or distant flaps have been described for coverage of orbital cavity after exenteration process. 1, 8, 14 In our patients, we could not obtain any healthy information about the technique that was used for the orbital cavity coverage after exenteration. However, our impression was in favor of secondary healing by both epithelization and contraction of the facial skin through the center of the defect. All our patients had stable skin in their orbital cavities and after periorbital incision, this tissue could be elevated safely as a centrally based skin flap and was used for the reconstruction of the posterior lining of the eyelids and fornicles without any circulation problems.
Some authors indicated the use of cartilage grafts for eye socket reconstruction. 1, [15] [16] [17] Cartilage grafts support the eyelids and provide tissue resistance in cases with progressive fibrosis, eyelid retraction, dropping, rolling, or entropion. 11 We also experienced similar problems in almost half of the retinoblastoma patients who had been treated with Altındas-1 procedure; therefore, we used cartilage grafts in the succeeding operations. Yanaga and Mori 1 reported the use of scaphal composite graft in 2002. We believe that this brilliant method provides a good solution for eyelid problems and can be especially used on the lower eyelids to deepen the fornix and provide additional height to the lower eye lid.
In one of the patients, the ipsilateral temporal vessels had been used previously for an eye socket reconstruction attempt. In this case, the temporal island flap was prefabricated at the contralateral side and was transferred as a free flap. This case provides a strong evidence for the reliability and safety of the Altındas-2 procedure.
As a conclusion, Altındas-2 procedure may provide a contribution to the Plastic Surgeon's armamentarium for the reconstruction of eyelids and eye socket in total exenteration cases. This technique not only reconstructs the eyelids, eyelashes, fornicles, and eye socket but also provides additional soft tissue to the periorbital area. It is possible to transfer the flap as a free flap, and this provides an important solution for the difficult cases that had been a challenge to operate on previously.
